Retinoid cycles in the cone-dominated chicken retina.
In past decades, the role of retinoids in support of rod photopigment regeneration has been extensively characterized. In the rhodopsin cycle, retinal chromophore from bleached rod pigments is reduced to retinol and transferred to the retinal pigment epithelium (RPE) to store as all-trans retinyl ester. This ester pool is subsequently utilized for visual pigment regeneration. However, there is a lack of information on the putative cone visual cycle. In the present study, we provide experimental evidence in support of a novel retinoid cycle for cone photopigment regeneration. In the cone-rich chicken, light exposure resulted in the accumulation of 11-cis retinyl esters to the retina and all-trans retinyl esters to the RPE. Both the rate of increase and the amount of 11-cis retinyl esters in the retina far exceeded those of the all-trans retinyl esters in the RPE. In response to dark adaptation, this 11-cis retinyl ester pool in the retina depletes at a rate several times faster than the all-trans retinyl ester pool in the RPE. In vitro, isolated, dark-adapted retinas devoid of RPE show both an accumulation of 11-cis retinyl ester and a concomitant reduction of 11-cis retinal chromophore in response to light exposure. Finally, we provide experimental results to elucidate a cone visual cycle in chicken by relating the change in retinoids (retinal and retinyl ester) with time during light and dark adaptation. Our results support a new paradigm for cone photopigment regeneration in which the 11-cis retinyl ester pool in the retina serves as the primary source of visual chromophore for cone pigment regeneration.